Supplementary
Assessment of soil moisture: field sampling and rationale 1) Soil samples for soil moisture analysis were packed in polyethylene bags, immediately stored in portable refrigerator in the field, and then stored in the lab at -20°C. We measured soil moisture after no more than one week in the lab. We acknowledge that there are some shortcomings to the methodology. However, the protocol for soil moisture measurement has been used for decades on the Tibetan Plateau, it has been an efficient method and appears to be representative of soil characteristics and climatic conditions on the Tibetan Plateau 4, 5, 6, 7, 8, 9, 10 . We realize that other approaches are used in other systems, but in this system, this is the most appropriate way to measure soil moisture.
2) The Tibetan alpine grasslands have a unique growing-season climate that is dominated by summer monsoons, and are usually warm and wet. More than 85% of the annual precipitation occurs during the growing season (Wang et al. 2014).
Meanwhile, because of bad weather and inaccessibility of the sites on the Tibetan Plateau, most of the previous samplings were conducted only once 4, 5, 6, 7, 8, 9, 10 , and continuous field monitoring for the measurement of soil moisture is exceedingly rare.
However, one of the studies from the Tibetan Plateau shows that the seasonal variation in soil moisture is relatively stable 11 . Therefore, we believe that soil moisture used in our study represents an indicator of the differences in available soil water throughout the climatic gradient studied.
3) Soil moisture used in this study is relatively more accurate than precipitation, because the dataset of mean annual precipitation was compiled by interpolating data of monthly precipitation records (1951-2010) from 716 climate stations across China (http://cdc.cma.gov.cn). Meanwhile, the moisture at the topsoil (5-cm depth) is "more susceptible to strong radiation, diurnal temperature differences and accentuated precipitation events characterizing the special climate conditions on the Tibetan Plateau" 5 . Therefore, soil moisture could be a stronger predictor of climatic conditions on the Tibetan Plateau.
